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The effect of an external magnetic field on the decay of an excited single rotational state of the X AU electronic state of biacetyl is observed in a hypersonic jet experiment after narrow bandwidth laser excitation. The lifetime of the excited state decreases already at low magnetic fields and the molecular quantum beat vanishes.
Biacetyl at room temperature shows a broad nearly unstructured absorption spectrum which is due to sequence congestion which arises from the low rotational constants of the molecule and from the internal rotation of the methyl groups [IJ. Furthermore, the decay of the fluorescence from the excited Si state shows a biexponential behavior even at zero pressure, which consists of a fast and a slow part with the decay constants 8 • 10 7 sec -1 and 2 • 10 4 sec -1 , respectively [2] , The decay behavior was the subject of many theoretical treatments [2, 3, 4], but the biexponential decay could not yet be unequivocally explained. This is due to the lack of a method to prepare a single rotational state; therefore the emission always consisted of the superposition of the decay of many excited states. Spectral congestion, however, can be overcome by the technique of isentropic expansion in a hypersonic jet. Here the molecules are seeded into a carrier gas and expanded into the vacuum. During the expansion the internal temperature of the molecule is lowered to a few degrees Kelvin whereas the molecule is still isolated in the gas phase [5] different from the biexponential decay of the bulb experiment is observed. The decay has been shown, for many rotational states, to be modulated by molecular quantum beats [7] . This molecular quantum beat arises from the coupling to a second state, which possesses no oscillator strength. In the case of biacetyl this is postulated to be the triplet state Ti" Such a triplet state should be magnetically sensitive, and therefore one might expect an effect of an external magnetic field on the molecular quantum beats.
In our experiment we expanded a mixture of a few Torr of biacetyl in Helium at a pressure of 4.9 atmospheres through a pulsed nozzle of 0.2 mm diameter into a vacuum chamber with a background pressure of about 10 millitorr. Excitation occurred with a pulsed dye laser of 8 nsec duration and 0.2 cm -1 bandwidth, which crossed the hypersonic jet at 15 mm from the nozzle. Built into the vacuum chamber there was also a pair of Helmholtz coils, which could provide a magnetic field up to 40 Gauss at the interaction region. The decay was monitored with a fast photomultiplier and averaged over several hundred laser shots for every decay curve. 
